Background: Since the economic recession in Sweden in the 1990s alarming reports about deteriorating mental and psychosomatic health among young people have repeatedly been published but reliable survey data are rare. The purpose of the study is to describe the trends in psychosomatic health problems among adolescents, focusing on gender differences. Methods: The analysis is based on repeated cross-sectional data collected 1988-2005 among about 15 000 adolescents (15-to 16-years old) within a county in Sweden. The data were collected in schools using a questionnaire that was completed anonymously. A composite measure of psychosomatic health problems based on eight items was used. Results: Psychosomatic health complaints among boys increased mainly during the in-recession time period, while the health problems among girls increased only slightly during the crisis, but increased dramatically in the post-recession time period. Only among boys did the variance in psychosomatic health increase successively across years of investigation, implying that the psychosomatic health among boys on average did not change over time. Conclusions: In showing different trend patterns across genders, the present study nuances and qualifies previous reports on deteriorating mental and psychosomatic health among adolescents. Whether the gender-related trend patterns are due to differences in the relative influence of economic and social stress factors or if they reflect other factors such as changes in the educational systems should be addressed in future studies.
Introduction

D
uring the past decade concerns about the mental health of young people in Sweden have been highlighted in the public health debate. 1 Alarming reports about deteriorating mental and psychosomatic health among young people have repeatedly been published, based on survey data as well as field reports. Nationwide surveys indicate increases of psychosomatic health complaints among adolescents. 2, 3 The alarming reports are consistent with hospital patient data showing an increase of attempted suicides among young people, especially females. 4 In contrast, data on fatal suicides do not show any increase over time. 4 The issue of mental health problems among young people in Sweden appeared on the public health agenda during the first half of 1990s. At that time Sweden experienced an economic recession with the highest unemployment rates since the 1930s. 5 Particularly among young people the unemployment figures rose quickly. The living conditions of young people also changed owing to the increasing unemployment rates among adults of which many were parents. The recession also affected the public finances severely causing cutbacks in the welfare system and in public institutions like schools. 6 The reports on adverse mental health trends among young people have been accompanied by hypotheses about possible causes of the development. Factors related to the crises, e.g. economic stress have been discussed, 7, 8 as well as more general explanations. A governmental report describes two different trends based on different time perspectives. 9 One trend following deteriorations in the labour market during the past decades, especially for young people. The other trend covers the time period since the World War II, characterized by increasing individualization making the future less certain and more unpredictable. An additional hypothesis concerns the Swedish school system, which has undergone big changes and is considered to work badly. In particular, attention has been paid to the situation in the classroom, which has been described as messy, noisy and unstructured. 10 The present study on adolescent psychosomatic health trends makes use of a comprehensive set of regional data collected in Sweden before (1988, 1991) , during (1995) and after (1998, 2002, 2005 ) the recession of the 1990s. A composite measure of psychosomatic health problems is used. The purpose of the study is to describe trends in psychosomatic health problems among adolescents, with a focus on gender differences.
Methods
Material
The analysis is based on cross-sectional data, collected at six points in time 1988-2005 among Year 9 compulsory school adolescents (15-to 16-years old) within the county of Värmland in Sweden. In all more than 17 000 students have participated in the study. This study makes use of data from those municipalities which have been participating all years of investigations (14 14.9% (2005) . A total of 71 (0.5%) questionnaires were excluded because of non-responses on all eight health items that were subjected to analysis.
Data collection
The data were collected using a questionnaire, which was handed out in the classrooms by school personnel.
Participation was voluntary. The questionnaire was completed anonymously in the classroom and returned in a sealed envelope. At every year of investigation the data collection took place in the second semester of Year 9.
The data collection was carried out in accordance with research ethics principles in humanistic-social science research stipulated by the Swedish Research Council. In addition, the principles guiding the data collection in 2005 were approved by the Ethical Committee at Karlstad University.
Instrument
The Psychosomatic Problems (PSP) scale was used to measure psychosomatic health. The PSP-scale is constructed through summation of the students' responses (raw scores) across the following eight items: 'had difficulty in concentrating', 'had difficulty in sleeping', 'suffered from headaches', 'suffered from stomach aches', 'felt tense', 'had little appetite', 'felt sad' and 'felt giddy'. The response categories for all of these items, which are in the form of questions, are 'never', 'seldom', 'sometimes', 'often' and 'always'. The categories are ordered in terms of implied frequency and the greater the frequency, the lower the well being.
The justification of the scoring procedure has been examined with psychometric analysis using the Rasch model [11] [12] [13] based on the same data set as is used in the current study. The outcomes from the Rasch analysis of the PSP-scale have previously been reported in a separate paper.
14 The analysis confirmed the appropriateness of considering somatic and psychological problems as interacting parts that constitute a higher order unidimensional construct (psychosomatic health). The scale showed sound psychometric properties and met measurement requirements of invariance and proper categorization of the items. As a whole the items worked well across years of investigation, but a few items worked differently for boys and girls. This was manifested by different scorings on these items by boys and girls, given the same location on the latent PSP-scale. This kind of lack of invariance across a priori specified groups is commonly termed Differential Item Functioning (DIF). 15 Since DIF may distort the comparisons across groups, the lack of invariance should if possible be addressed either by removing items that work badly or by taking DIF into account by principles of equating. The latter approach is usually preferable because removal of items may decrease the precision of measurement and withdraw the content contribution of the item to the latent construct. Therefore, DIF was accounted for by splitting each problematic item into gender-specific items, e.g. an item Felt sad for boys (leaving girls as non-responses) and an item Felt sad for girls (leaving boys as non-responses). The hypothesis that underlies the described procedure is that the problematic item only differs quantitatively in the way it works across genders, i.e. the item reflects the same theoretical construct for both genders. This hypothesis is confirmed if the data from the revised item set resolved for DIF fit the Rasch model. Since the procedure provided a psychosomatic scale that conformed to the Rasch model it was concluded that all items reflected the same theoretical construct. The revised set of items worked in the same way for boys and girls enabling invariant comparisons also across gender. 14 
Analysis
Trends in adolescents' psychosomatic health were analysed for the time period 1988-2005 with a focus on gender differences. The PSP-scale used is generated by the Rasch-analysis of the revised set of items resolved for DIF. On that linear interval scale each person has a location (logit) value, which comprises nonlinearly transformed raw scores. Lower values on the logit scale indicate a lower degree of psychosomatic problems.
The data were subjected to descriptive analysis and logistic regression. In addition graphical representations are shown to describe the changes over time in the upper extremes of the PSP-scale for boys and girls.
Mean values of the PSP-scale were compared across years of investigation, and possible trends formally tested using one-way analysis of variance. Orthogonal polynomials were applied, enabling tests for linear, quadratic, cubic, quartic as well as quintic trends. 16 The trend analyses were conducted separately for boys and girls.
In some of the analyses percentile values of the PSP-scale were used as cut-off points to make comparisons across different years of investigation. These cut-off points were based on percentile values for the entire sample at the first year of investigation (1988) . The following cut-off points (reported as logit values; the higher the value the more problems) were used: À2.813 (Perc5), À2.204 (Perc10), À1.226 (Perc33.3), À0.513 (Perc66.6), 0.214 (Perc90) and 0.550 (Perc95).
Based on these cut-off points, the PSP-scale was divided into three different variables with three categories each: (i) at/above 0.550, in between 0.550 and À2.813, at/below À2.813; (ii) at/above 0.214, in between 0.214 and À2.204, at/below À2.204; (iii) at/above À0.513, in between À0.513 and À1.226, at/below À1.226. These three variables were separately analysed applying multinomial logistic regression, contrasting the first and last categories.
The multinomial logistic regression analysis was conducted with a model including main effects (gender and year of investigation) and an interaction term (gender Â year of investigation).
In order to detect monotonic trends between years of investigations and the three trichotomized variables on psychosomatic health, a generalized Cochran-MantelHaenszel test 17 and the Kendall's tau-c 18 measure of association were applied.
Additional regression analyses were conducted (not reported), including parents' country of birth as a control variable. These analyses did not include the two first years of investigation because data on parents' country of birth is not available until 1995.
For tentative purposes also ordinary linear regression was conducted using the original PSP-scale without any categorization. The time trend was analysed separately for boys and girls (analysis I and II), as well as using the entire set of data with year of investigation and gender as independent variables, including main effects only (analysis III) and additional interaction effects (analysis IV). The independent variables were constructed and analysed using dummy-regressor coding. An incremental F-test 19 was conducted to test the null hypothesis of no interaction between gender and year of investigation.
Results
The values of the mean and the standard deviation for psychosomatic health problems across all 6 years of investigations are shown in table 1. Table 1 shows that the trend patterns are differing across genders. Among boys there are only small, if any, changes on average over time as regards psychosomatic health problems, while among girls there are changes indicating an increase of psychosomatic problems on average. Particularly among boys, the variation along the PSP-scale has increased over time which is shown by increasing values of the standard deviation.
The formal test of trends confirms the absence of any kind of trend among boys, but indicates a curvilinear (quadratic) trend line among girls.
In figure 1a and b the proportion of students at/above the 95th and 90th percentiles cut off points on the psychosomatic problems scale-those with most problems-are shown for all 6 years of investigation.
As a whole the figures show a clear increase of psychosomatic health complaints between 1988 and 2005. The proportion of students on or above the 95th percentile cut off point has almost trebled, while the proportion of students on or above the 90th percentile has doubled. Among boys, the increases in psychosomatic health problems took place 1991-95 (perc95)/1991-98 (perc90) while the biggest increases among girls were found 1995-2005 (perc95)/1998-2005 (perc90). Additional analyses (not reported) are showing increased proportions of boys also in the lower percentiles of the psychosomatic problems scale which is consistent with the increasing standard deviation values reported in Table 1 .
In Table 2 multinomial logistic regression analysis of psychosomatic problems is shown focusing on the interaction between gender and year of investigation using these dependent variables consisting of three categories each, but based on different cut-off points. Table 2 confirms the patterns described in figure 1a and b in showing significant odds ratios for boys and girls comparing the last (2005) and the first (1988) years of investigation. Comparing 1995 with 1988 significant odd ratios occur for boys with the highest degree of problems compared to those with the lowest, i.e. for analysis of perc95 vs. perc5. Among girls the odds ratio for psychosomatic problems is significantly higher in 2005 than 1995, while there are no significant differences for boys comparing 2005 with 1995. These outcomes apply to analyses of Perc95 vs. Perc5 as well as Perc90 vs. Perc90 and still hold when controlling for parents' country of birth (data not shown).
The formal trend test and the measure of association used show that there is a monotonic relationship between years of investigation and the three trichotomized variables on psychosomatic health among girls but not among boys.
In table 3 ordinary linear regression analysis of the PSPscale is shown, i.e. using the original scale without any categorization.
As shown in table 3 there are effects of year of investigation only for girls when genders are analysed separately. This pattern is confirmed by the analysis of the entire set of data showing a significant value for the incremental F-test, contrasting analysis IV (interaction effects) and analysis III (only main effects). The results also show that the psychosomatic health complaints among boys increased mainly during the in-recession Psychosomatic health among adolescents Incremental F-test: Analysis IV vs. Analysis III: F = 4.892 (P = 0.000) The present study nuances and qualifies previous reports on deteriorating mental and psychosomatic health among adolescents 9 by showing different trend patterns for boys and girls. The complexity of the gender-related patterns is further underlined by the fact that the changes of boy's psychosomatic health only apply to the more stringent cut-off points, while the girl's patterns are replicated regardless of which cut-off points are used.
In showing gender-related trend patterns, with deteriorating health in particular among girls, the present study parallel findings from a Scottish study among 15-years-old adolescents. 20 The results from the present study clearly show that descriptions of the adolescents' psychosomatic health problems over time would gain by rigorous analyses that take possible gender differences into account. In addition, the results indicate that adolescents comprise a heterogeneous group with regard to their vulnerability.
Due to the cross-sectional design, the present study does certainly not enable causal explanations of the empirical results. However, the descriptive results raise hypotheses about possible explanations to the gender trend differences that might be addressed with other study designs, for example: are the gender patterns due to gender differences with respect to the relative influence of economic factors on stress and psychosomatic health? Also, changes in the educational systems and increasing general demands on young people as to how they should behave and perform as well as their appearance may be hypothesized to explain the gender differences in the health trends. Research questions for further studies may be formulated not just based on substantive issues but also from methodological perspectives. For example: are the gender differences in psychosomatic health trends in the 15-16 years age group in part due to lag-time effect reflecting higher vulnerability for economic stress among girls at younger ages.
Interestingly, a study from Finland, which experienced a severe recession in the early 1990s, could not identify any single main factor explaining the deteriorating mental health among Finnish adolescents. 21 Neither fragmentation of parenting, educational demands nor contextual changes was found to account for the decrease in psychosocial health among young people.
Finally, regardless of the causes, the increasing psychosomatic health problems among girls during the post-recession time period are a cause for concern that deserves particular attention. In order to judge if the results from the present study reoccur in other samples and among other age groups, analyses of additional data sets using a similar approach would be desirable. Moreover, the analyses of the time trends may be further refined by using alternative statistical approaches such as multilevel analysis, enabling students to be nested within years and with years as a random effect.
